BISULPHITE   PROCESS

609

the whole of the tower is to be washed, the plug, P, of the cistern is raised. Towers with
bundles of wide vertical tubes are also used (Fig. 417).

Wood in logs is treated in suitable boilers, either horizontal as in the Mitscherlich pro-
cess or vertical (Fig. 418) as in the Ritter-Kellrier process. These are of iron and were
formerly lined with thick lead to resist the action of the sulphurous acid, but now a lining
of acid-resisting brick or special cement is preferred ; the cocks are of phosphor-bronze.

To ascertain the completion of the action of the bisulphite on the wood in the digesters,
a sample of the liquid is removed now and then and treated in a graduated tube with
ammonia ; when the calcium sulphite occupies one-sixteenth of the volume of the sample
the heating is stopped, and when this fraction is reduced to one thirty-second the operation

FIG. 417.

is finished and the coloured liquor can be discharged. The whole operation, including charg-
ing and discharging, preliminary treatment of the wood and action of the bisulphite, lasts
50 to 60 hours. The spent bisulphite liquor is highly coloured and charged with salts,
gummy matters, tannin, glucose, pentoses, acetic acid, nitrogenous compounds, etc., and
it is usually forbidden to turn it into watercourses or bottomless wells ; so that it is often
purified by precipitation of the sulphite with lime, the calcium sulphite being then recon-
verted into the bisulphite by sulphur dioxide. Attempts have also been made, but with
little success, to evaporate the residual liquor and so obtain adhesive gummy substances
utilisable in the preparation of coal briquettes. In a factory with two boilers, each of
120 cu. metres capacity (12 to 15 metres high, 3-5 to 4 metres in diameter, and about 2 cm.
thick), each of these is charged with about 200 quintals of wood and 85 cu. metres of bisul-
phite solution. With a monthly output of 1000 quintals of cellulose, the daily production
of spent liquor is 30 cu. metres, the organic residue amounting to 8 per cent, and the ash